Background: The aim of this study was to identify the prevalence of tinnitus in a sample of people with early stages of Ménière's disease. Material and methods: A postal survey was sent to 256 patients all judged to fulfil the criteria of early unilateral Ménière's disease established by the American Academy of Otolaryngology Committee on Hearing and Equilibrium. Of these 256 patients, 136 had probable Ménière's disease and 120 had early possible Ménière's disease. The same questionnaire was mailed and administered to 60 control subjects with no history of vestibular dysfunction. A total of 158 subjects completed the questionnaire. Results: Tinnitus was found in 54 (63%) of the 72 members of the final unilateral vestibular Ménière's disease group and 61 (85 %) of the 72 members of the final unilateral probable Ménière's disease group. Conclusion: The prevalence of tinnitus as determined by a questionnaire survey was significantly greater in patients with probable Ménière's disease than in patients with early vestibular Ménière's disease or in control subjects. However, the prevalence of tinnitus as determined by a questionnaire survey was significantly greater in patients with early vestibular Ménière's disease than in control subjects.
Introduction
Ménière's disease is an idiopathic, chronic illness that affects humans. The disorder has a serious impact on the psychosocial status of affected subjects and their families.
Early studies suggested that there was a psychosomatic component in the etiology of this disorder. Now, it is generally accepted that the psychological aspects of the illness are in fact the consequence of the disease itself. A number of studies have shown that Ménière's disease is associated with anxiety, depression, and inability to concentrate.
For this reason, Ménière's disease leads to a significant decline in quality of life for patients with this disorder [1] . The degree of disability increases when 1 or more of the 4 cardinal symptoms (vertigo, hearing loss, tinnitus, and aural fullness) worsen. Among these symptoms, tinnitus is particularly disabling.
In 1995 [2] , the American Academy of Otolaryngology Committee on Hearing and Equilibrium reviewed the disease and made recommendations on criteria for diagnosis.
In the academy's publication, tinnitus and aural fullness were discussed. The Committee reaffirmed that tinnitus and aural fullness in Ménière's disease were difficult to quantify independent of results for hearing and for control of vertigo.
Nevertheless, it is a common finding in clinical practice that patients diagnosed after some time as having Ménière's disease, in the early stages of the disease show nuanced symptoms of the cochlear sphere or vestibular sphere. In the first form cochlear symptoms, low-frequencies hearing loss, aural fullness, and tinnitus prevail. In the vestibular form, recurrent vertigo without hearing loss is most common. However, the clinical picture is not always well defined.
Many symptoms in the audiological sphere can be combined in various ways with those of the vestibular sphere. Of the four cardinal symptoms, tinnitus is the one that is variously represented in different stages of early Ménière's disease. Several hypotheses have been described in relation to tinnitus pathophysiology. It is proposed that all levels of the nervous system are, to varying degrees, involved in tinnitus manifestation [3] . But among them, in Ménière's disease, it seems very likely that, according to auditory plasticity theory, damage to the cochlea, due to endolymphatic hydrops, enhances neural activity in the central auditory pathway.
It is intuitive that tinnitus is more prevalent in patients with a diagnosis of probable Ménière's disease. The present study was undertaken to ascertain if there was a difference in prevalence of tinnitus in possible Ménière's disease.
Material and Methods
The 1995 American Academy Committee criteria required that all subjects with early unilateral classic Mé-nière's disease fulfil the following criteria:
1) Episodic vertigo of the Ménière type without documented hearing loss or at least 1 definite episode of vertigo; 2) Sensorineural low-frequency hearing loss, fluctuating or fixed, with dysequilibrium but without definitive vertigo episodes, audiometrically documented on at least 1 or 2 occasions;
3) No neurologic symptoms or sequelae, such as syncope or seizures, that are unexplainable by peripheral vestibular disorders or labyrinthine disease; 4) Normal high-resolution CT scans and MRI of the posterior cranial fossa using paramagnetic contrast enhancement in all patients.
Daily lists of all outpatients seen in the MSA ENT Academy Center Clinic in Cassino (FR), Italy, from 1 February 2013 to 31 January 2015 were reviewed. Medical records were obtained for all those patients who reported vertigo or dizziness, aural fullness, or already diagnosed as Ménière's disease patients. We reviewed more than 1700 of these records in order to find patients who could be diagnosed with early unilateral Ménière's disease, defined as probable or possible ( Table 1) . A control group was formed by selecting healthy parents of subjects who were suffering from laryngeal disorders seen in the same period in the MSA Cassino Clinic.
A modified questionnaire, Tinnitus Sample Case History Questionnaire (TSCHQ) [4] , was designed to verify and determine the prevalence of tinnitus in early Ménière's disease patients. The modified Tinnitus Sample Case History Questionnaire (TSCHQ) consists of 35 items, 14 of them defined as essential and 21 as highly desirable. We modified.
Case History Questionnaire offer advantages of standardized questions to provide reliable and complete information about the history and descriptive characteristics of the tinnitus and its relationships with Ménière's Disease.
Questionnaires were mailed to 256 patients judged to fulfil the criteria of early unilateral Ménière's disease established by the American Academy of Otolaryngology Committee on Hearing and Equilibrium, 136 probable Ménière's disease patients, and 120 early possible Ménière's disease patients. The same questionnaires were mailed and administered to 60 control subjects with no history of vestibular dysfunction.
Results

Early Possible Ménière's Disease
Eighty-six (72%) of the 120 early possible Ménière's disease patients who were mailed questionnaires responded to them. Fifty-four (63%) of the 72 members of the final unilateral possible Ménière's disease group had tinnitus.
Early Probable Ménière's Disease
Seventy-two (53%) of the 136 early probable Ménière's disease patients who were mailed questionnaires responded to them. Sixty-one (85%) of the 72 members of the final unilateral probable Ménière's disease group had tinnitus.
Control Group Healthy Subjects
Response rate in the control group was much lower than that of the other group. Of these 60, 12 (20%) responded to questionnaires. Only 1 subject (8%) had tinnitus. The prevalence of tinnitus in the two diagnostic groups, by final diagnosis, is shown in Table 2 .
Discussion
In the present investigation MD patients reported a high incidence of tinnitus in the early stages of the Ménière's disease and this suggests that tinnitus can be a symptom always coincident with the onset of the disease. Tinnitus is common-nearly 36 million Americans have tinnitus and more than half of the normal population has intermittent tinnitus. The latter finding is not coincident with the percentage of our control group, in which only 8% has tinnitus ( Table 3) .
To our knowledge it is the first time that a type of survey is conducted in this way in a group of early (possible and probable) MD patients.
We defined the presence of tinnitus in the early stages of the disease with the modified question "Was the initial onset of your tinnitus related to.
The main finding of our database analysis is, that Ménière's disease patients with and without tinnitus differ in a large number of characteristics, but this is not the core of our investigation. Our survey was designed to detect the presence or absence of tinnitus symptom in the early stages of the Ménière's disease.
Ménière's disease is a quadripartite symptom complex characterized by severe attacks of vertigo, low-frequency hearing loss, aural fullness, and tinnitus. In more severe forms, these symptoms can cause total debilitation. It has always been believed that the hearing loss and tinnitus could be present in a fluctuating manner.
Ménière's disease remains a difficult disease to diagnose, particularly in the early stages when it is possible that not all symptoms are present. It has been reported that early Ménière's disease patients present to the Emergency Department with sudden onset of vertigo and are superficially diagnosed as having vestibulopathy or labyrinthitis [5] .
For this purpose one of the symptoms, tinnitus, has been reviewed in this article in relation to the prevalence in the early stages of the Ménière's disease.
Early possible and probable Ménière's disease, as well as the more advanced stages of the disease, are characterized by fluctuations in labyrinthine function, which are well known and objectively established for both the auditory (hearing fluctuation) and vestibular symptoms. Rarely symptoms of both spheres are present in these stages. However, our study revealed that tinnitus is an important symptom in both early possible MD and in early probable MD.
Classically, tinnitus is considered as a symptom involving changes in timing and rate of spontaneous discharges in the auditory sphere at multiple levels [6] .
It is also considered a deafferentation disorder triggered by loss of normal input from the auditory peripheral system. In confirming this idea, clinical and experimental observations support this theory. In fact, tinnitus is most commonly associated with hearing loss and 80% -90% of patients that complain of having tinnitus have a documented hearing loss [7] .
This sometimes is in sharp contrast to our early MD patients, who showed normal hearing level or very little low-frequency fluctuations.
The tinnitus in MD patients may be explained in another way. In fact, it is described by patients as a "roaring sound", corresponding to the low-frequency sensorineural hearing loss, low pitched, narrow band of noise [7] - [9] .
Hallam [10] suggested that tinnitus can be identified with another auditory stimulus. A person can get used to the tinnitus noise just as people get used to noises in everyday life. This process is called habituation and development of tolerance is the normal response. However, this process may take time to become consolidated. Habituation takes place when a new stimulus becomes "well know" and has no relevance for taking any action. On the other hand, if a negative evaluation prevails (e.g., anxiety or threat), the habituation process is doomed to fail. There is increasing evidence in the literature suggesting that tinnitus can be induced or exacerbated by emotional conditions such as stress and anxiety [10] - [13] . Patients with Ménière's disease may become stressed and anxious after realizing that they will have the disorder for the rest of their lives. Their sadness and anxiety may worsen when they lose more of their hearing or if the other ear becomes affected. Having louder tinnitus can also cause more distress in a sort of vicious circle.
It seems to be obvious that early MD patients with symptoms of the cochlear sphere alone could have also tinnitus and this is in agreement with our results. Moreover it is surprising that even in early possible MD, tinnitus is present as a symptom of an incipient problem in the auditory pathways ( Table 3 and Table 4 ).
Finally, this study differs from that of Belinchon et al. [14] because it was designed to investigate the sequence and correlation of symptoms of Ménière's disease (MD) depending on order of manifestation. This research instead focused on the evaluation of the prevalence of tinnitus when the disease began to manifest and, surprisingly, also in early possible Ménière's disease, probably due to the state of stress to which these individuals are subjected.
Limitations of this study are probably two. Firstly the findings cannot be generalized to all people with Ménière's disease, as the administration of the questionnaires was limited to early possible and probable Ménière's disease patients according to the 1995 criteria.
Secondly, limitations of the study, at this stage, are that due to the number of cases the study did not allow for an analysis stratified by gender and age.
Conclusion
In conclusion, the prevalence of tinnitus as determined by a questionnaire survey is significantly greater in the cochlear Ménière's disease than in early vestibular Ménière's disease or in control subjects. However, the prevalence of tinnitus as determined by a questionnaire survey is significantly greater in patients with early vestibular Ménière's disease than in control subjects.
